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The occurrence and importance of nonfatal cardiac events
in the year after an acute myocardial infarction were
studied in 866 patients who were enrolled by nine hos-
pitals with a broad geographic distribution. The exten-
sive clinical data acquired on each patient included spe-
cial tests, such as radionuclide·determined ejection
fraction, 24 hour ambulatory electrocardiogram and a
low level exercise tolerance test.
Recurrent events were frequent in the first 5 months,
Acute myocardial infarction is an important index event in
the natural course of coronary artery disease. Patients with
myocardial infarction not only have a substantial mortality
rate Juring hospitalization (I) , but surviving patients have
a high mortality rate in the 12 months after hospital dis-
charge (2,3). Many investigators have directed their efforts
to approaches that will identify those patients at high risk
of cardiacdeath. These postinfarction riskstratification stud-
ies l4-9) have assessed the value of routine clincal data as
well as special studies, such as angiography, exercise tol-
erance testing, 24 hour ambulatory electrocardiographic
monitoring and radionuclideejection fraction, as prognostic
indexes of death in the first year after myocardial infarction.
Many of the studies have been inconclusive because of an
inadequate group size for study. a retrospective analysis of
data or a nonrepresentative study sample in which results
may be applicable only to that hospital or region.
*A listing of The Multicenter Postinfarction Research Group I ~ pre-
sented at the end of the text.
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and certain events were significant indicators of a poor
prognosis. An ejection fraction less than 40% and angina
after discharge from the coronary care unit predicted
patients at high risk of rehospitalization. Recurrent in-
farction was similarly predicted by angina, but not by
any features of an exercise test. This study demonstrates
the considerable morbidity that occurs after an acute
myocardial infarction and its relation to and role in sub-
sequent mortality.
Between 1979 and 1980, nine participatinghospitals en-
rolled 866 patients with acute myocardial infarction into a
risk stratification study. Participating centers included both
university and communityhospitals with a broad geographic
representation. Although there is some informationdefining
the number of new myocardial infarctions in the year after
an index infarction, there are few reported data describing
all nonfatal cardiac events and their impact on subsequent
death during that first year.
The purposes of this study are to: I) analyze the rate and
chronology of significant nonfatal cardiac events in the first
year after myocardial infarction; 2) delineate the relation of
those nonfatalevents to subsequentdeath; and 3) determine
the usefulness of certain clinical data and special cardiac
tests in the prediction of cardiac events other than death in
that first year after an acute myocardial infarction.
Methods
Patient Characteristics
Patients younger than 70 years of age who survived the
coronary care unit phase of an acute myocardial infarction
were eligible for enrollment in this multicenter study. The
nine participating hospitals were located in New York City,
Rochester, New York, St. Louis and Tucson. During a 2
year recruitment period (January I, 1979 to December 30,
1980), a total of 4,090 patients were screened, 1,417 pa-
tients met the eligibility requirements and 866 patients with
acute myocardial infarction gave informed written consent
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to enroll in this postinfarction follow-up program. Approx-
imately 45% of the patients were enrolled from New York
City , 26% from Tucson and 14.5% each from St. Louis and
Rochester. During the 6 month period in late 1978, each of
the participating institutions obtained approval from their
respective institutional review boards for such participation.
Diagnosis. The diagnosis ofa definite acute myocardial
infarction required two of the following three criteria : 1) a
clinical history of central chest pain , pressure or tightness
lasting 30 minutes or more; 2) Q waves that fulfilled one
of the major abnormal Q wave criteria of the Minnesota
code (10) with evolutionary ST and T wave changes on
serial tracings; or 3) the presence of serum creatine kinase
MB isoenzyme fraction greater than 4% of the total creatine
kinase value, or an elevation of creatine kinase or aspartine
transaminase above normal values for 2 days or longer dur-
ing the coronary care unit phase without other clinical rea-
sons for the enzyme elevation. Patients were excluded from
enrollment if they had life-threatening co-morbidity, such
as terminal malignancy or end-stage organ system (noncar-
diac) disease, or if they lived at such a distance from the
clinic that travel for follow-up examination would be un-
usually difficult.
Follow-up. Each patient enrolled in the study was con-
tacted by the nurse at 3, 6 and 12 months. If a patient was
readmitted or if a rehospitalization event was determined
during routine follow-up contact, details on the admission
were obtained. The primary reason for rehospitalization was
recorded. The presence of arrhythmias, congestive heart
failure, enzyme abnormalities, therapeutic interventions and
changes in cardiovascular medications was ascertained. The
time of rehospitalization relative to enrollment was also
recorded for each patient.
A small percent of patients required readmission to the
intensive care setting for a cardiovascular cause during the
index hospitalization. Each patient in this category was also
recorded as having a rehospitalization event. Elective ad-
missions for arteriography were not included as rehospital-
ization events.
Classification of patients based on first rehospitali-
zation. Patients were classified into subgroups based on the
reason for their first rehospitalization . The subgroups in-
cluded patients admitted for: ischemic symptoms without
evidence of myocardial infarction , recurrent infarction,
coronary artery surgery, heart failure, arrhythmia and mis-
cellaneous reasons. Although some patients had additional
admissions later in the year for other reasons, we considered
that a categorization based on the first readmission was a
clinically practical approach because it allowed the reas-
sessment of a patient's risk status after an initial cardiac
event that necessitated reshospitalization.
Rehospitalization group. Within the rehospitalization
group, there were patients who developed a second infarc-
tion . Creatine kinase-MB enzyme elevation was the sole
criterion for selection into this subset. Patients undergoing
coronary surgery were excluded from the reinfarction anal-
ysis because of the difficulty in evaluating serum enzyme
levels, electrocardiographic changes and symptoms in the
intraoperative period. The group of patients with recurrent
infarction was subjected to an analysis similar to that of the
entire rehospitalization group for the purpose of stratifying
for future mortality.
Data Acquisition
Clinical data. The nurse interviewed each patient and
reviewed records of the index hospitalization. The 454 vari-
ables collected for each patient included clinical history,
demographic data, a 24 hour ambulatory electrocardiogram,
a low level exercise treadmill test, cardiac status at dis-
charge , an electrocardiogram and follow-up readmission and
death through I year. Clinical data included rales (coronary
care unit), prior infarction, infarct location , predischarge
angina , electrocardiographic ST changes and nitrate and
beta-adrenergic blocking therapy. Clinical data could not be
obtained in approximately 0.5 % of cases. In addition, an
ambulatory electrocardiogram was not available in 5% of
patients, a radionuclide ejection fraction in 6% and an ex-
erci se test in 24% (see later).
Ejection fraction. The radionuclide ejection fraction was
obtained with a single technique (single pass or gated) that
was available at the individual institutions. The first pass
technique utilized a 20 to 30° right anterior oblique projec-
tion during acquisition while a 45 to 60° left anterior oblique
projection was used in the gated technique. On the basis of
a review of prior mortality data (11), ejection fraction was
dichotomized at 40% in the risk stratification analysis.
Ambulatory recordings. Two channel (leads aVF and
V5 equivalent) 24 hour ambulatory electrocardiographic re-
cordings were analyzed by computer with manual overread
(12,13) . Ventricular premature complexes were categorized
by mean frequency corrected for data loss. On the basis of
a previous report (14) , we dichotomized at 10 beats/hr.
Nontransmural infarction. Nontransmural infarction
has been reported (15) to be associated with increased in-
cidence of reinfarction. The presence of nontransmural in-
farction was indicated by: I) an electrocardiogram in the
coronary care unit that had no Q waves , 2) a serum enzyme
elevation, and 3) a history compatible with an acute myo-
cardial infarction. The presence and extent of ST segment
depression were determined from the rest electrocardiogram.
Exercise testing. A low level exercise test was per-
formed in three 3 minute stages (8) . The final stage was
equivalent to stage 1 of the Bruce protocol. The test was
terminated for angina, fatigue, hypotension (systolic pres-
sure < 80 mm Hg), hypertension (systolic pressure> 220
mm Hg), ST segment depression (:2:5 mm), dizziness, dysp-
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nea or ventricular tachycardia. Maximal ST segment change
was recorded as that in lead V2, V5 or aVF during exercise
or recovery. Variables analyzed from the exercise test in-
cluded ST segment depression of 1 mm or greater and 2
mm or greater, angina and time to termination of the test.
Twenty-four percent of the patients did not take the ex-
ercise test for one of the following reasons: 1) patient refusal
(19 patients); 2) omission for logistic reasons (10 patients);
3) exclusion by the testing cardiologist for medical con-
traindications (congestive heart failure, unstable rhythm or
recurrent angina) (166 patients); and 4) death before the test
could be given (6 patients).
Data Analysis
The goal of the analyses was to determine which of the
variables was independently predictive of rehospitalization
and reinfarction. This was done in a stepwise fashion. The
analysis was confined to 18 variables based on prior studies
and clinical impressions. These variables were analyzed
using univariate statistical methods. A Pearson chi-square
analysis was used to evaluate the significance of the asso-
ciation between the variables and the dichotomized target
event (rehospitalization or reinfarction). This was followed
by a multivariate analysis using stepwise logistic regression.
We also determined the sensitivity, specificity and predic-
tive accuracy of each of the independent variables.
RECURRENT MI' I 4
ISCHEMIA e 25
CHF e 4
ARRHYTHMIA • I I
CABG 6
MISC • 3
The relative mortality risk of the entire group and each
subgroup (that is, reinfarction, congestive heart failure or
arrhythmia) was estimated through a cross-products ratio.
Mortality of patients in each subgroup was compared with
that of patients who did not experience a readmission for
that diagnosis. The Biomedical Data Processing (BMDP)
statistical program was used in the computer analysis (16-17).
Results
Sequence and categories of nonfatal cardiac events
(Fig. 1). After survival of the coronary care unit phase of
hospitalization, 866 patients were enrolled in the study.
During the course of the hospitalization, 52 patients (6%)
experienced a total of 63 recurrent cardiac events requiring
readmission to an intensive care unit. The majority (39) of
these 63 readmissions to the intensive care unit were for
medical management of chest pain, whereas arrhythmias
(II cases) and need for coronary surgery (6 cases) accounted
for most of the remaining readmissions. The in-hospital
Figure 1. Flow chart illustrating the outcome of 866 patients who
were enrolled in the study after an acute myocardial infarction
(MI), The 272 discharged patients had 361 rehospitalizations. The
five causes for the readmission are detailed. CABG = coronary
artery bypass grafting; CCU = coronary care unit; CHF = conges-
tive heart failure: Misc. = miscellaneous.
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Table 1. Causes for the Initial Readmission in 866 Patients in the Year After Acute
Myocardial Infarction
Patients Mortality
Diagnosis n (%) n (%) Relative Risk*
Ischemia (suspicion of 98 (11%) 5 (5%) -1.9t
infarclion orangina)
Recurrenl infarclion 51 (6%) 14 (27%) 46t
CABG surgery 60 (7%) 5 (8%) 1.1
Heart failure 24 (3%) 5 (20%) 29t
Arrhythmia 19 (2%) 5 (28%) 3.9t
Miscellaneous 26 (3%) 6 (23%) 2.8t
Total 278 (32%) 40 (14'1f:) 2.6t
Patients without 588 (68%) 36 (6%)
cardiac events
Total 866 76 (9%)
*Eslimaled relative nsk obtamed from the cross-products rauo; tSignificanl at the p < 0.01 level for risk
of death; tSlgnificant at the p < 0.01 level for survival when compared With patients admitted for other
diagnoses. CABG = coronary artery bypass graft; n = number ofpatients.
o
t I 2 3 4 5 6 7 8 9 10 II 12
DISCHARGE
MONTHS FOLLOWING ACUTE INFARCTION
Figure2. The cumulative incidence ofallnonfatal cardiac events,
recurrent infarction anddeath in the first yearafter an acute myo-
cardial infarction is depicted by these curves. The total numbers
represent 278 initial readmissions, 51 reinfarctions and76 deaths.
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infarction (without later evidence of infarction) or unstable
angina have no increased risk. Their mortality rate (5%)
even compares favorably with the mortality rate (6%) of
patients who were never readmitted, Patients rehospitalized
for coronary surgery also do not show an increased mortality
risk during the year; their mortality rate (8%) is not signif-
icantly different from that of patients not undergoing surgery.
Predictors of recurrent cardiac events and infarction
(Tables 2 and 3). Univariate analysis of 18 variables
produced 11 that were associated with hospital readmission,
The variables examined either reflected cardiac dysfunction
(ejection fraction < 40%, significant rales in the coronary
care unit, anterior infarction and prior infarction), arrhyth-
mia (ventricular premature complexes> lO/h)or persisting
ischemia (predischarge angina, abnormal exercise test and
mortality rate, for patients with early readmission to the
intensive care unit, was 12%,
Of860 patients discharged from the hospital, 588 (68%)
had no cardiac events requiring readmission during either
the index hospitalization or the subsequent year, whereas
278 (32%) were readmitted.
The causes of the first rehospitalization in the 278 pa-
tients were determined and included the following (Table
J): an ischemic disorderwas diagnosed in 149 patients (56%),
which included a definite infarction in 51, suspected in-
farction in 61 and unstable angina in 37; coronary surgery
in 60 patients (7%), congestive heart failure in 24 (3%),
arrhythmia in 19 (2%) and miscellaneous in 26 (3%).
Time course of nonfatal cardiac events (Fig. 2).
Recurrent cardiac events occurred at an extremely high rate
during the first 5 months, Two-thirds of the 278 events
occurred within 5 months of the index infarction, Each of
the last 6 months had an event incidence of 1 to 4%, in
contrast to the 36 and 20% incidence (of 278 readmissions)
seen in the first and second month, respectively. The cardiac
event incidence curve shows a biphasic slope with a break
in the curve occurring between the fifth and sixth months.
When the rate of recurrent infarction and mortality was
analyzed, a very similar event rate was observed.
Relation of nonfatal cardiac events to subsequent death
(Table 1). Readmission in the first year for a cardiac event
is associated with a significantly (p < 0.01) higher mortality
rate (14%), The relative risk of death for patients in the first
year after readmission is 2.6 times greater than for patients
who do not experience such an event.
The highest mortality rate was found in patients who
were readmitted for recurrent infarction (27%), congestive
heart failure (20%), arrhythmia (28%) and miscellaneous
causes (20%), Patients admitted for suspected myocardial
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Table 2. Univariate Predictors of Recurrent Hospitalization and Recurrent Infarction
Recurrent Hospitalization Recurrent Infarction
(n = 278) (n = 51)
Variables % Chi-square> % Chi-square"
Ventricular function
RNEF < 40% 23 21.8 19 NS
Rabt II 8.4 9 NS
Prior MI 29 6.4 34 46
Anterior MI 41 8.1 31 NS
Infenor MI 33 NS 35 NS
En' not done] 29 8.4 37 73
Potential ischemia
Predischarge angina 47 33.7 54 13.5
Beta-receptor blockade after MI 37 4.6 44 5.3
Nitrate treatment after MI 40 21.7 43 6.3
Non Q wave infarction 31 NS 39 NS
STsegment depression (rest ECG) 58 NS 22 NS
ETT predischarge
With angina 20 5.5 23 NS
With angina and/or 31 NS 30 NS
~T depression 2: I mm
Wirh angina and/or 25 4.4 25 NS
'iT depression 2: 2 mm
Not completed 49 8 I 57 NS
Arrhythmia
Vpc 2: 10/h 42 NS 38 NS
"Rehospitalizanon or reinfarctIon vs. noevent. Values greater than 3.8associated with probability less than 0.05 and higher values with higher levels
of significance. tHeard in the upper two-thirds of the lungs postenorly (that is, more than bibasilar) by two observers tMay represent ventricular
dysfunction. Ischemia or personal decision by physician or patient not to take the exercise test. ECG = electrocardiogram; ETT = exercise tolerance
test; \II = myocardial infarcuon: n = number; RNEF = radionuchde ejection fraction; Vpc = ventncular premature complex.
treatment with nitrates or beta-adrenergic blocking agents).
Nonperformance of the exercise test is difficult to classify
and may represent dysfunction or ischemia, or neither. With
a multivariate analysis, only an ejection fraction less than
40% and predischarge angina emerged as significant (p <
0.001) independent predictors of readmission (Tables 2 and
Table 3. Multivariate Analysis: Variables Associated With
Rehospitalization and Reinfarction in the Year After
Acute Infarction
Recurrent
Rehospitalization Infarcnon
(n = 278) (n = 51)
Variables % p Value* % p Value*
RNEF <40% 23% <0.001 19% NS
Predischarge angina 47% <0.001 54% <0001
ETr notdone 29% NS 370/[ <0.001
• All vanables were subjected to analysis bya stepwise logistic regres-
sion ETT = low level exercise test; RNEF = radionuclide ejection frac-
tion, % = percent of total group.
3). Neither ejection fraction (23%) nor predischarge angina
(47%) was a sensitive variable, but both demonstrated a
higher specificity (62 and 66%, respectively).
Predictors of recurrent infarction. Recurrent infarc-
tion was best predicted by the occurrence of predischarge
angina (p < 0.001), which carries a risk of experiencing a
recurrent infarction during the year that is 2.5 times greater
than that for patients without angina. Nonperformance of
the exercise test was also significantly (p < 0.01) associated
with reinfarction, whereas none of the observations made
during the exercise test could distinguish patients with sub-
sequent reinfarction. Angina or ST segment depression greater
than 1 mm, or both, was found in 184 patients (28%) of
the group that underwent exercise testing. From the group
of 184 with a positive test, only 13 developed a recurrent
infarction. Of patients with angina or ST segment depres-
sion, or both, 20% underwent coronary artery graft sur-
gery, compared with only 10% of patients with a normal
exercise test. This bias toward surgery in the group with a
positive test may have influenced the infarction rate in those
patients.
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Prior myocardial infarction and treatment with nitrates
or beta-adrenergic blocking agents were also significantly
associated with reinfarction when subjected to univariate
analysis, but with multivariate analysis neither was an in-
dependent predictor (Tables 2 and 3). The sensitivity for
predischarge angina (54%) and nonperformance of the ex-
ercise test (37%) as well as specificity (63 and 77%, re-
spectively) were comparable with the predictive variables
noted in the readmission analysis.
Discussion
The purpose of this study was to evaluate the nature and
frequency of nonfatal cardiac events in the year after an
acute myocardial infarction. In addition, we expected to
determine the relation of cardiac events to subsequent mor-
tality, to define risk variables for nonfatal cardiac events
and to focus more specifically on recurrent infarction.
During the year after an acute myocardial infarction, one-
third (278 of 886) of the patients experienced 424 serious
nonfatal cardiac events, reflecting multiple rehospitaliza-
tions for many of the patients. The data should be viewed
against a background of 76 patients (9%) who died during
that year (1). The 51 patients with recurrent infarction as
the cause for the first readmission accounted for 14 of the
76 deaths observed during the first year after the index
infarction. Although still hospitalized for the index infarc-
tion, 52 patients were readmitted to the intensive care unit
and 226 patients were rehospitalized after discharge.
Incidence and nature of morbid events after acute
myocardial infarction. Prior studies (2,3,5,18,19) fo-
cused on mortality and, to a much lesser extent, on recurrent
infarction in their evaluation of events that occur after an
acute myocardial infarction. Therefore, few reported details
of nonfatal cardiac events are available. Recently, Corbett
et al. (20) examined postinfarction morbid events in con-
siderable detail. Although their study group was smaller
than ours and they evaluated different events, their incidence
rate of nonfatal events and that of infarction were similar
to our results.
Effect of nonfatal cardiac events on subsequent mor-
tality. The mortality rate during the first year in our patients
undergoing readmission was 14%. This incidence was sig-
nificantly (p < 0.01) higher than the mortality rate (6%) of
patients who were never rehospitalized. Cardiac events that
were the cause of rehospitalization included unstable angina,
suspected or actual infarction, arrhythmia, congestive heart
failure and coronary surgery. Ischemic events (angina or
suspected infarction), recurrent infarction and admissions
for coronary surgery accounted for the majority of first read-
missions. Although most of the patients were readmitted for
ischemic problems, the higher mortality rate was found in
patients with readmission for infarction, arrhythmia or heart
failure. Twenty-four or nearly one-third of the deaths that
occurred in the first year were in the 94 patients readmitted
with one of these three diagnoses. In contrast, patients re-
hospitalized for angina or suspicion of infarction, without
a subsequent infarction, had a low mortality rate (5%) during
the year. The reason for this latter observation is not yet
apparent to us.
Time course of nonfatal cardiac events. The time dis-
tribution of death, recurrent infarction and rehospitalization
after the index infarction occurred in a nonlinear fashion.
The curves for each of these three end points were remark-
ably parallel throughout their course (Fig. 2). A high in-
cidence in each was observed through the first 5 months,
which contrasted with a significantly lower rate for the next
7 months. Nearly 70% of all nonfatal cardiac events, as
well as deaths, occurred in the first 5 months.
Predictors of readmission and reinfarction. Risk
stratification for survival in the immediate postinfarction
period has been an important goal of many investigators
0-9,18-21). Various clinical data, exercise tests, rest and
exercise radionuclide ventriculography, 24 hour electrocar-
diographic monitoring and thallium-20l scintigraphy have
each had their proponents. The Multicenter Postinfarction
Research Group, using a large data base in a multicenter
study of postinfarction patients, recently reported (1) the
prognostic value of several variables in the prediction of
survival. We analyzed the same data base to determine
which variables were independent predictors of recurrent
cardiac events and, more specifically, reinfarction.
Two variables emerged as independent predictors of a
recurrent cardiac event. These were: 1) an ejection fraction
less than 40%, and 2) the presence of angina during the
predischarge period. Neither variable was sensitive (23 and
47%, respectively) in identifying rehospitalized patients,
but each was reasonably specific so that 62 to 66% of pa-
tients who had an ejection fraction greater than 40% or were
free of predischarge angina did not experience readmission
in the year after infarction. Several variables such as prior
myocardial infarction, anterior wall infarction and frequent
ventricular premature complexes have been described as
important variables in the risk stratification for the mortality
rate in the first year after infarction. None of these variables
was able to aid in identifying the patient who will experience
a recurrent nonfatal cardiac event.
Recurrent infarction was best predicted by predischarge
angina and inability to perform an exercise test. The prog-
nostic importance of recurrent angina in the postinfarction
period confirms previous results by Schuster and Bulkley
(22), although their patient selection differed considerably
from that of our study. A depressed ejection fraction was
not an important discriminator with respect to reinfarction.
Our findings on two other variables (exercise test and
nontransmural infarction) are noteworthy. Earlier reports
(6,8,23-28) have been conflicting or inconclusive on the
prognostic value of exercise tests or the presence of a non-
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transmural infarction to predict reinfarctionin the immediate
postinfarction period. We found that neither the occurrence
of a nontransmural infarction nor any performance feature
of the exercise test was associated with reinfarction.
Role of exercise testing. The conclusion that the ex-
ercise test cannot effectively predict reinfarction must be
qualifiedbecause of several limitations inherent in our study.
First. the exercise test we performed was a low level test
(the nnal stage equaled stage I of the Bruce protocol) that
had only recently been introduced into standard clinical
practice at the time of patient enrollment. Understandably,
a low level test is less sensitive than the usual symptom-
limited test and is certainly less sensitive than an exercise
radionuclide angiogram or thallium-201 scintigram. Sec-
ond, patients with a positive exercise test were more likely
to be referred to coronary artery surgery than were patients
with a normal test. This bias could have influenced the
reinf'arction rate in the surgical group. Despite these qual-
ifications, we have serious reservations regarding the ability
of the exercise test to successfully distinguish the patient
who will have a second infarction during the year after an
index infarction. The exceedingly large number (171) of
patients who had a positive exercise test but no subsequent
infarction suggests that the test lacks specificity for use in
individual patients. From the data, urgent referrals to ar-
teriography and surgery because of a positive exercise test
in the predischarge period do not seem warranted.
Conclusions, In the year after an acute myocardial in-
farction, the likelihood of survival can be estimated through
a combination of clinical observations and specific tests
performed before discharge from the hospital (11). In that
yea! . a substantial percent (32%) of patients also experience
one or more serious cardiac events including reinfarction
(70;,,). Several of these events (recurrent infarction, arrhyth-
mia and heart failure) are associated with a high mortality
rate (20 to 28%) within the first year. Readmission for any
of these causes within the year after a myocardial infarction
should alert the physician that a high risk state exists.
We are indebted to Karen Kaylor and Laura Wood for assistance in the
preparation of the manuscript, Lmda Rolnitzky for help with data acqui-
sition and statisttcal analysis and Arthur Moss, MD and Robert Goldstein.
MD tor review of this manuscnpt. We also acknowledge the assistance of
the following: Physician Invesngators: Lawrence Buckels, MD, Lynne
Johnson, MD. Harvey Kemp, MD, Robert Kleiger, MD, Robert Pame,
MD, Miles Schwartz, MD, Jay Smith, MD, Samer Thanavaro, MD, Lewis
Thomas, MD and Frances M. Weld, MD; Nuclear Medicme Consultants.
Paul Cannon, MD. Keith Fisher, MD, Sky Hilts, MD, David Marsden,
Phi) Robert O'Mara, MD (Chairman). Dennis Patton, MD, RIchard PIer-
son. MD and Peter Yeung, MD; Enrolling Physrcians:Oscar Garfem, MD,
WIlliam A. Tansey, MD and Allen Mogtader. MD; Enrolhng Personnel'
Eh.abcth Callahan. RN. Kathy Carlson, RN, Wilham de Turk, PT. Jane
Humphrey. RN, Mary Ellen Komderter, RN. Kathy Madden, RN, Mary
Elkn McCann. RN. Pamela McMaster. RN and Nancy O'Daniels, RN;
Pre-gram Coordinators: Robert Annechianco, Ruth Larson, RN and James
Wl sp: Programmmg Personnel: Eric Carleen. John Def.armlla and Sandra
Ph rnb;Secretarial Staff Alice Gordon. Marha Jodoin, Nancy Kellogg and
Edith Makler.
Multicenter Postinfarction Research Group
Executive Committee
Arthur J. Moss, MD (Principal Investigator); J. Thomas Bigger, Jr.: MD;
Robert B. Case, MD; John A. Gillespie, MD; Robert E. Goldstein, MD;
Henry M. Greenberg, MD; Ronald Krone, MD; Frank 1. Marcus, MD;
Charles L Odoroff, PhD; G. Charles Oliver. MD.
Mortality Committee
Frank L Marcus. MD (Chairman); Leonard Cobb, MD; Jesse Edwards,
MD; Lewis Kuller, MD.
Biostatistical Committee
Charles L. Odoroff, PhD (Chairman); Henry T Davis, PhD; Joseph L
FIeiss, PhD; J. Phillip Miller, AB.
Enrolling Hospitals
Presbyterian Hospital, New York, New York; Roosevelt Hospital and
St. Luke's Hosptial Center, New York, New York; Highland Hospital,
Rochester, New York; Jewish Hospital and St. Luke's Hospital, St. Louis
Missouri: University of Arizona Health Science Center. Tucson Medical
Center and St. Joseph's Hospital, Tucson. Anzona.
References
l. Verdouw Pl), Hagemeijer F, Van Dorp WG, Vandervorm A, Hu-
genholtz PG. Short-term survival after acute myocardial infarction
predicted by hemodynamic parameters Circulation 1975;52:413-19.
2. Vedin A, Wilhelmsson C, Elmfeldt D, Save-Soderbergh J, Tibblin
G. Wilhelmsen L. Deaths and non-fatal reinfarction during two years
follow-up after myocardial infarction. Acta Med Scand 1975;
198:353-64.
3 Luria MH, Knoke JD. Wachs JS, Luna MA Survival after recovery
from acute myocardial infarction. Am J Med 1979;67:7-14.
4. Peel AAF. Semple T, Wang I, Lancaster WM, Dall JLG. A coronary
prognostic index for grading the seventy of infarction. Br Heart J
1962:24:745-60
5. Davis HT. DeCamilla 1. Bayer LW, Moss AJ. Survivorship patterns
in the posthospital phase of myocardial infarction. Circulation
1979;60:1252-8.
6. Theroux P, Waters DD, Halphen C, DebaisieuxJ, Mizgala HF. Prog-
nostic value of exercise testing soon after myocardial infarctton. N
Engl J Med 1979;301:341-7.
7. Shultze RA, Strauss HW, Pitt B. Sudden death in the year following
myocardial infarction. relation to ventricular premature contractions
m the late hospital phase and left ventricular ejection fracuon, Am J
Med 1977;62:192-8.
8. Weld FM, Chu KL, Bigger JT, Rolmtzky LM. Risk stratifactton with
low level exercise testing 2 weeks after acute mfarcuon. Circulation
1981:64:306-14.
9 DeFeyter PJ, vanEenige MJ, Dighton DH, Visser FC, deJong J, Roos
JP. Prognostic value of exercise testing, coronary angiography and
left ventriculography 6-8 weeks after myocardial infarction. Circu-
latton 1982;66:527-36.
10. Blackburn H. Electrocardiographrcclassification for population com-
parisons. The Minnesota code. J Electrocardiol 1969;2:5-9.
II. Multtcenter Post Infarctton Research Program Group. Risk stratifi-
canon and survival after myocardial infarction. N Engl J Med
1983,309.331-6. "
12. BIrman KP, Rolnitzky LM, Bigger JT. A shape oriented system for
automated Holter ECG analysis. In: Computers in Cardiology. Long
Beach. CA. IEEE Computer Society, 1978;217-20
13. Clark KW, HItchens RE, Ritter JA, et al Argusl2H: a dual-channel
Holter-tapeanalysis system. In: Computersin Cardiology, Long Beach,
CA. IEEE Computer Society, 1977;191-4.
14 Bigger JT, Weld FM. Analysis of prognostic sigrufcanceof ventricular
arrhythmias after myocardial infarction. Br Heart J 198\;45:717-24.
702 DWYER ET AL
POSTINFARCTION CARDIAC EVENTS
lACC Vol 4. No 4
October J1)84 (1)5-702
15 Hutter AM, DeSanctis RW, Flynn T. Yeatman LA. Nontransmural
myocardial infarction: a comparison of hospital and lateclinical course
of patients with that of matched patients with transmural anterior and
transmural inferior myocardial infarction Am J Cardiol
198I;47:595-602.
16. Dixon WJ, Engelman L. BMDP Biomedical Computer Programs.
Berkeley: University of California Press, 1981:330-44.
17. Heiss JL. Statistical Methods For Rates and Proportions. New York:
John Wiley, 1973:120--60.
18. Norwegian Multicenter Study Group. Timolol-induced reduction in
mortaility and reinfarction in patients surviving acute myocardial in-
farction. N Engl J Med 1981;304:801-7.
19. The Persantine-Aspinn Reinfarction Study Research Group. Persan-
tine and aspirin Incoronary heart disease. CIrculation 1980:62:449-6 I.
20. Corbett JR, Dehmer GT, Lewis SE, et al. The prognostic value of
submaximalexercise testing with radionuclide ventriculographybefore
hospital discharge in patients WIth recent myocardial infarction. Cir-
culation 1981;64:535-44.
2I. Silverman KJ, Becker LC, Bulkley BH, et al Valueof early thallium-
201 scintigraphy for predicting mortality in patients with acute myo-
cardial infarction. Circulation 1980;6I:996-1003.
22. Schuster EH. Bulkley BH. Early post Infarction angina. Ischemia at
a distance and in the infarct zone. N Engl J Med 1981:305.1101-15.
23. Sami M, Kraemer H, DeBusk RF. The prognostic significance of
serial exercise tesnng after myocardial infarction. CIrculation
1979;60:I 238-44.
24. Smith JW, Dennis CA, Gassman A, et al. Exercise testing three weeks
after myocardial infarction Chest 1979;75:12-17.
25. Szklo M, Goldberg R, Kennedy HL, Tonascia JA. Survival of patients
WIth non-transmural Infarction: a population-based study. Am J Car-
diol 1978;42:648-52.
26. Boxall J, Saltups A. A comparison of non-transmural myocardial
infarction. Aust NZ J Med 1980;10:176-9.
27. Krone RJ, Freidman E, Thanavaro S, Miller JP, Klerger RE, Oliver
CG. Long-term prognosis after first Q wave (transmural) or non-Q
wave (non-transural) myocardial infarction: analysis of 593 patients.
Am J Cardiol 1983:52:234-9.
28. Mahony C, Hindman Me. Aromn N, Wagner GS. Prognostic differ-
ences in subgroups of patients WIth electrocardiographic evidence of
subendocardial or transmural myocardial infarction. The favorable
outlook for patients with an initially normal QRS complex. Am J Med
1980;69:183-6.
